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PURPOSE: A high density optical disc is provided to \^ 
improve the noise characteristics and secure a wide 
servo margin while keeping the required high density 
recording capacity. CONSTITUTION: A high density 
optical disc includes a central hole, a clamping area 
and a data area for recording data of a user. The 
rate of &lambda:/NA for track pitch(TP) is 1 .45 or 
less, wherein &!ambda; represents a wavelength of 
light radiated for recording and/or reproducing of 
data, and NA represents the aperture number of an 
objective lens which focuses the light and forms a 
light spot of a predetermined diameter(S) on a recording surface 
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£3eS ^ ^AMofl Uj-s J2^£ SJ¥£ SJ nofl £>i£t ?R*i°£ M°J £Pj, • 

£ 4b 3I|*|(TP)fil- 7m i 3°| 0|§SfO^ LfEfy! 3£H = , 

£ 5a SL 1 E. 5bfe Z?3 405nm£J 7H?^ 0.852J Cfl^as g^SMM sq E|*| 0.32u m 5! 0.35u m£j S 
C|*=i£j 7|*S0il S^tr OH, a ttAffj astf *A|S(push- pull) ££J £«. 

£ 7a SJ £ 7bb 3600RPM, 6000RPM°S SlSA|*j 03), £j¥7r£J£(excitaion) 0| g^o$M 

fil. S^(13)S| tfSKHI □}£ «_^( displacement)! AStt nais, 

£ 8a 5I £ 8bb 3600RPM, 6000RPM°S S|£A|fi Oil, £|*7r£!5(exclta!on) 0| SJfc ^Eflofl/H 

fil. SUS g«4(13) S| ^SfOi) 7 r <*?£( acceleration) § 22r# M°J H£H = , 

£ 9a S! £ 9bb 3600RPM, 6000RPM £g 2]S£J£ §C|^3.0fl 5- 200Hz°J A|-°J sine sweep) ^Efi 

£j fiJ¥7r S5( excitation) 0| 7 r Stl£J ajj, «rg 56.5mm £|x|Ctf|AH FRF RMS# Me! n£fl=, 

E 10a S? £ 10bfe Z*Z| 3.5N£j M^S^O| ^EHcHW 3600RPM, 6000RPM£l£ §C|£:H.CH| 5- 2 

00Hz°| Af°! sine sweep) gEflo] S|¥^E!§< excitation) 0| 7 r *H^ HH, ttS 56.5mm fl*|<HW £|^7|-*!§ 

^Df^Of Qje FRF[ Aout/Ain] # 23rS £2J 3£H = . 

10...JLUS 

i3...«ns w i5...aiEei 

17...Q|0|Ej 19...E|EO« ^ 

lTOO| ^Srfe 7|£ g Zl ^O^oj §£H7|^ 
g ^Cl^aofl ^o^, MP- #A(|Sr7fe icO|£& #Q|*!o£ go) ^ oi £ ^ ?i7 ^ 7^^! 

Cf7|^ C|>ia.(0|^, DVD:DigitaI Versatile Disc)t % ff^S U r 2r &0|, nj-g- 650nm(££ 635nm) $ 
7H?^ 0.6(7|^7r^ge.l S¥ 0.65) £] Qi^^^f Mg&oi ^^p. 0| DVDfe ^IS 120 mm, S 

HB|*| 0.74u mS S r e, 00Oil Pi^H 4.7GB 0|^2| 7|^S^§ 7 r Sr4- 

u>£ r AH, DVDb i^S(HD:High Definition) 5£| 7|^sf7| flft 7|^rjH*U^b ^SMtrCr. Oj^ 0*J^cH. 

135^ ss^sms ndaeas. 7ft^e, bschj oj^h 2ogb o\#b\ ?mtto\ £?£i7i Dugoia. 

o|^ 7|^§|T fi^ofl ¥gsf£^, ^I^Mr4 S£ Bf^sJ g ^, S^g" 0.6Ma ^ ^H^SJ Oi^^x^ 
AfSsfEJi, MP- B eoj- jinf £ ^Dl^H. ^, *JAflqj DVD(^S, HD- DVD(High Definition- DVD))0i| pftr 
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l^S-O) 405nmei 2 3! ^H?^ 0.852J Ojg?3^§ 2|*IB 0.32m m£ SfS, 20GB 0|tf o| £ S § 

^ci^aoj ym&o\\ §>i$£j 37i ai ^ °i£#a. s^sj H7i(si3)fe 4 

S. 10| LfEHdi H|.£f tfo|, Ea| 3L|*|(TP) 0.74m m£J DVDfe H #*l|2j ?£<H! 7|°Jo|-b icO|3 ^ IH^SKH, 
MB* 3l|*|Ofl Pith A /NA(#^£2l =L7|0i) H|cN|) °] 1.460| £j£^ 0|(HJ Olb|S^, i@J£ # 

C|>iab, 405nm *h£°J 2 5) ?H?^ 0.85 £! D|§^^# M&^ol, &^Z|x|7f 0.32p mBI-S, S &j n|*|cHl cHth A / 
NASJ d|7M.49S DVD°J U|£S|-Ch 



1*1} 





DVD 


HgJ£ $C|±HJ=2l H|x|= 0.32m m(7^gx|) 




650nm 


405nm 


7«?^(NA) 


0.60 


0.85 


(A /NA)/ea|E|i| 


1.46 


1.49 



£2. JL^JE ^C|^aSj EBljiL|jc|# 0.325p m3. ^91 ^ JLjxl(TP)CH) Cfltf A /NASJ ti\7[ DVDSJ S^SJ- >| 
<*] §^CK tO-eW, £ 7|£ MO^Wfe Ji°J£ ^C|><acHJ OlSH. 405nm ?H?^ 0.85§ ^§S|-JI, II|x| 
1 0.32m m S^fc- Jie^i 



d] xV'oH <J£ %J°7|^ ^o|s ^£AH sfgftch a^MoflAH sfe inolssj ^ dI-^eH^ 
nU ^(waii)^ °m ^o|xo|ch M°] ejoq ^ ±o\*7l g^sfe o|#fe, o^eHS 

A|, #*H*| 0H£^7{| S^SKr 20| fi7fe*7| QflgO|Ck n^M ^<X1 Sjeh inO|xfe, E*j a|*|7h §0}- 

34** 54x|7|| m 



5 7|£ ^oNA^, ^si^ofl ga| MB 7fe£ H|0|^oj ^0|21 ^^0| DVDS Stf^s Af§ 
£ib ^^i BUOl^cHj u|«| 5jo S ojt^. 

tfSMH, S^l^^ 7 1* 5!/ife ^Cl^H^ S^l Sft!^ inO|3 Htm OH, 7|-*§^ % 

V m o^eh a ^sqoq 7|oj& ^o|3 ^eo| Mcf <a^*| Jie^o-|o^ gj-Ch 

6 ^se #71* sre s# atf «hh e**s ^ss, 7W sirt n^id-Ms.. n 7|oi^ 

^7| &^sf7| ^ e 2S<HI nJS iittE Sd^afe, Ci|0|^7h 7|*£J^ 0\0\B\ 

i^SfCN, SM°J 7|^ ai/ife JJi^S ?jSH ^SJ A , ^7| ^# 3^5f0=| 7|*^(H1 H7| 

SJ S^Sfb CHS?S^5J ?H^^§ NA£f & OH, ^eh 2|x|(TP)OiJ CHlh A /NA£J b|§0| 1.45 OlSfoj *o ^ 

<^|7|Ai #7| QIOlEj AW 3& 24 mm 0|^o| ^0| H^5|SH^. 
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o| u r Sr*l*rCr. 

OlDfl. 7| A /NAfif #7| 3¥M ES| ^ flc EQj § oHi= SfLfoJ ^^oj U |g 0 | 1.5 0|tf 3.0 0|Sr£J 20| d^*|Sf 

ch 

fffi, E|x|7h3.2u mMO- € 5!0| Hr&*l*rCh 

#7| £^6 20- 29mm tifjUKHI 3!0| Hr^W. 

0|*h 3¥£ ST^rEM £ tt«°0 KB 2BE £cl^=i°J tWSJtf £JA|<M #A« tiB&Ch 

£1 D *'£2| ff£*tf2L & tfScHI nje gc|AH(i0)fc. MiWol 7WI*lte l^S S«1(13). 

AfgXf- a]0|E^7h 7R£Kr CflO|EH °^^(17)^ ?b|»CK #7| C{]0l^ «g^(17) L«0flfc E|J= °J( lead- in) S«4(15) 
0| £J*JE|<H S!fi«. #7l dlo|Ej S«4(17) fil^oilfe sj=o«(iead- out) g«3(19) 0| SJSHKH flch #7| ^ 
^(15)0i|Ai¥Ej C|0|E|7t 7|*fiCh 



#7| 5^*(11)S §c|^a.& tfcl^a ca r o|M°l £EJ|o|M£J §7l¥ofl 77W OTAffl 4- 2i£^ 7H?€I ?Bo|ch 

0| 7|£°| ^D|>iH2f£j iff^g jl&lff 32^ 7 r X|fe 5!0| drBS|*rtf. Ofl^Ol, #7| g£»(11)S 

CD(S*m C|^a) U DVDCHI ggg 5|S3* *IS 15mm£ ^ SW. #7| HfJ g«l<13) 

e, £ErO|!=iofl ^x|£jcH SUfe #^§¥*tiolj °J*H ^EflOlSoil SSffiloH, ^ clamping force) 0| 7[m\ 

«4( 13)21 SIDI7I- tf£A| 0\0\\ tfSElfe 2£ 0 r y# W^Stf. 0fl« §CH, «^ft(11)S| SISo £¥ e| @E|0|S0i| g 



0^7|Ai ^C|><H7}- g^Slfc &!Efl0|M, 0| ^jEi|0|M^ £IHA|?|7| fltf HEH§ H|*ft SdAa. £J3 ?5S*I 

ft! ^C|AH£| #^£js^ XflSSr7| fltt «B8»*I §°fl PlSHAHfe ft 7|#^0NIAH M ff y« °J£H£, n ^Aflf+ 

a! £ai# m&ct. 



£ 1 S! £ 20fl £A|^ §C|>ta(10)0|/H S^(13)2f Bl^oj o^^ (15) ^ 0 | A|-# 5^ojA| 

S §C|AH§f tf# ffllOfl. 7|^?3^(BI£.£J ^(15), 0fl0|EH ^(17) a! Bl^O r * ^^(19) S&)£j fi^0| 
oil BH 0l|tf«r7| fl«H ¥fe AH S ¥ffO|Cr. M, J£ 1CH|A-| ^c|ah°J 12b B|^o r $ SH(19) 

oil axis S¥o|cf. o| U¥(12)°J iiJ£ ^tl^a(io)sj ^goii sh&W. oq^ s<h, 5]g 120mm *sl 

^Cl^aSfPd, W(12)fii fiJSOl 120 mm7f fict. 



£ 20flAH Dhb §^JS(11)£J Dci^ #9% W(13)S| LflS. Dco^ 93^(13) S| SIS. Duife 0j0|Ei ^ 

««17)S| as. Duofc- aiojEi S««17)S| sis. e tfBOll U}^ ^C|^a(10)°J LFEfyjCf. 



Ai ebho B |coj a^(15). C1JOIEH a«1(17). Bl^-Or^ W(19)«H| S*l S^S^. ^ScHI D>€ 2iai£ 
(10)b £ 30fl £A|£I bthfil- &0|, ZL^M E^(G) » fH£. E^( L )& S&Sfi, tf7| ZL^M E a 4(G) a! 3= ^( 
L) g M<H£ fifLfoj E.a{cH| g££ 7|*^£* ?2S§ 7^|b 50| Br^^srCN. E5H( G )£>flah Sfift 7|* 

5f£^ S groove- only E^oj oj MCj Urt^lsra. £ 30{| £A|fj uj-fif- &0|, H^M M=«(G) a' S!H M^(L)^ 
7 r x|fe ?ieJ H|x|(TP)^ n¥M esj(G) a! ^ej(L)2j *i2\ &0| =?Cf. 



- 4 - 



3?H5^ ^2003- 0030506 



Oi 7|^?j0fl H7|(S:S|S)2i £^$(LB)§ ^SKr aiMSS! ?H?^1 NASh Dfl, EQ| n|x|(TP)(H| Q|0 
A /NA°| H|ftO| 1.45 0|Sf7h £J<H. Dh£E^'A| a X^xfloj ^*|, tt|0| 5)0 inO|*# #SJ ^ & 

£^ £4oH ajq-. 

CH7UH, §>i*(LB)Sja7|(S)fe- €T£J n|9ftA . aifteOxsl 7H?^i NASI- & OH, ^*r^ 13 SJ-o| l^uisc*. 
1 

S « A /NA 

Jt 2b e &S<H| me HSJi §D|^a(10)7M05nm 4&£J S" 9! ?H?4* 0.852J Cfl§IS*# Al-gSKM 7|3 
aH^Scu nSff nH. sa| ff|*ISSK>fl cfleH saj ji|x|(TP)(HI 010 A /na£| ulftft dvdcHI cfluisw UEfyi ao|ch 





DVD 




m 


«(A ) 


650nm 


405nm 




7|j?^(NA) 


0.60 


0.85 




(A /NA)/TP1 


1.46 


1.49 


TP1 = 0.32p m 


(A /NA)/TP2 




1.36 


TP2=0.35p m 



2. 20%M DVDOil 2JCHA1 HQ} jl| x |<H| q|0 A /NA°J U|ft 1.46£ ea| 0.74u mOfl 010 ZlO|Ch 



£c|^3.(10)<H) qj*H, i 20i| M<HS W 2£ W 5J ?H?^ £2<H]Ai ^bk jl|x|(TP1) 7h 0.32u mO|B, e 
«l H*N O|0 A /NA2J d|ft£ 1.4921 EJ-ecHj, £«| I|*|(TP2)ft 0.35u m£ tiwIBJ, E|x|<H| CH0 A /NAfij U| 
fif 1.360| £|<H 1.45 O|*foj ft 05. gcj.. 

SB, E|x|(TP)7|- #0|*l££ d<H*lfc 2*. B*l 7|^ ftgOl £CH§7| aH&Ofl, ebh IIJ*|(TP)7|- &cH 

xho£ tys} §£J 7W ftSTft t^lOl^ S^(17) Si S*4^ «fi7h &Cf. §C|±a.°J 33(D) 0| 

H££ 2^, E^IOlBi g««17)£| fedo|e^?j, QlOi&l £«1(17)Sj A|5| Bhg ^ uHg (£ 2£J Dui)^ ft<M<# 

£ 4fe E( x J( TP )fij. §|i|oJ ^7j|l i 3£l £21 0|§efO^ LfEfyj aSH^O|Df. £ 3<H|AH £££ dlO|^ 
^^(17) 5 ^ A^ Oj0|^7h 7l*£jfe b|#l U-Ek-UICN. ^5(1- 7)^, E||0|Eil 0i!f 1# 0|§^ 7|^§^CJ], 

Uif 1 Ato|o| oo| £)± 17H. £|q| 77H ^Hx|£jb ar^o^. d|o|^7|- 7|^fj§ U^ycf. 



[i31 



sir 


23.3(B 




d-7) ! 


£j£ ota ao| 


0.16p m 




81.738% 



£. 4CH|AH, Y1. Y2fe ZT^ LfDW Oil^Ol, d|0|E] ««1(17)S| iiOi 33(S 22] Duo). ^C|>i3.°J 5j3(D). 

4i Dha ?JO|, cQo|E| 7|» SO| §^<h Dfl, d|0|E] W(17)S| A|5j- «^0| 24mm. 18mm<gJ flllSj E|*!2f 
7|* SSr^Sj $7^|§ LFEftHcf. 7|* S^Hf ESj ^u|b|| °|7| HHSOfl, Y1. Y2b WfiS U*feM. 

£ 40fl M0^£] 33*1^. e STS^SSl Til^CH) ojsj-ig, £ 3£j ^tlOijAi esh i|*|(TP) 0.32p m, 0j]O|EH ^^(17)£j 
A|5| 09 24mm£ 23.3(^°J 7W SSTS ^ 2*!^ « Oi. 0|S» S^i0 7|^ ^^!^ 4 s &b Alj 

ia| El*|(TP)2f CflO|Ej ?|^{17) A|Sf ^4 0.349p m. 18mmOia. 
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OtttM, £®l H|*I(TP)§ titJoflE M=?&1L ggg ttXltfE^, CN|^ §o| ea} n|*|(TP)S 0.32p m 

Oil AH 0.349m m£ ti*lb 5A|<H|, q|0|EH <3<^(17)0| A|ST£|fe tf3fi 24mmCHW 18 mm£ SHN, Q|0|EH £«1(17)2| 

&7|2f 2£ tie M ft! ?R S^Sf 4> fclE^, ft ^g<HI M #c|>iH(iO)£U ci|0| 

m S«1(17)S| A|5f yge 24mm0|5h Mcf b>M*Mlfc, 0)6* i 8 mm 2E£J 5JO| Hh&5|*ch 

#7|£ ft ttSoii IW J1SJ£ »c|^a(iO)oi|Ai*Ha. n|*|oi| cfltf A /NASI U|fiO| s,^x|B. gcl^a. * 
*| f n^M ^oil 7l2l» icO|£ A2f «tt oHJEh sqs o(EW£7|- *|x|7| lUieoii, ahs oh£IS cH ti^l ^MW 



£ 5a 3! £ 5b*r ZfZI" 405nm°J SI ?H?^ 0.852J OIMU S^ol 0 .32p m % 0.35p me] # 

cl^asj 7R°jou S^m mi, a 7i^e° S¥E j eu^i #s saiS cni e-i-^jji ^, *A|£( puS h- P 

ull) <J5.fi MO^gCf. £ 5a E SbCXUH g- 4 l» 0|, n|*|7|- 0.35p m<|J Q|°| *A|# 37|7h 
£«i i|*|7h 0.32p m£J OJISJ ^A|# 3.71 °1 1.8UPI- ©Ch 0^7|Ai £ 5a 9J E 5b£| ^A|# fc|£te ft ^S<HI G 



tfEMH, ft ^SSj iSJ£ Sc|^H(10)fe AHM 0H38- «rMff 4 JNE* 0.32p mMC|- & ebh iL|3c|m 3Jfe 5 

0| Hh&5|*W. 



ft ^Schi n^e miJ£ ^c|^a(i0)fe xh^ ROM £Efo|H2i-£] ^otj, n^M m^(G) £b she. 

§fb S 4 ?, E 6CHJ EAIS Hffii- sro|, ^j^l lt|*|(TP)te nOi^ ^x|*f^AH, 7|^ eeh oflaai. I§|(G)SJ 
^(TPw)8 WITH 7»*X| S^b £V| tfi^Ol, ^cE?« ( L)oj^e S^Sffe 5!0| ureS|*H*. 0|fi} 

a^M Eaj(G)B| 3;% ^ E£H (L) oj ^o| §^Js|-x! s^S a^M M.^(G)£J ^4 m^(L)SJ ^o| g^ff S 

^cki bi§n ^ai^ tiasj ^^i7h go^7ib sweh s^i §q 3ri*i(TP)m a?S7i dhsoii, tfca^os §^ e&i m 

*ll 9!E ^Slj(L) si ^4 a^M MS!{(G)£J ^o| §^ g^oil aicHAi 5 #-A|# ^fe 20| 7^ 

^ct. ojew, e tt^e Ji^E Sc|^a.(i0)fe E 6ofl Hf2f ffo| >HS P-e ^1 ^seJ s 

^Oi]£ A-1M D^lf S^Mt ^ Sx'Cj. Olffli, 7» egj oflCjCR, a^M ^0| U7I OHeoi), a 7R 

^ch! £i& ^oi3 ^^oi ^ °jge geoic}. 



§e 1.5 01^ 3.00|St°i 50| H^SMCF. 

ft ^§<H| M ^^E SC|^H(10)*1S, £«l Blftlft feilo|0AH 7W SSTS ^^|Sf7| ft«H. l3|0|Ej S^(17) 

el A|sr xifift ^cl^aoj m^^o^ o|fiA|7|B4A #as 2^(13) ^^1, n fil^(Dco)^ ^cj^asj ui^^o^ 
o|gA|?fe §AN a S«4(13) tiflsJ golb 5oi ^^^ojcf. ft iTgofl nje jiije &c| 

^H(io)b l^g S«4(13)S| uiS(Dci)o| ^Dj^aej m^o^ 0 |§l ^E such 

ft 7|# ftO^AH ©E^a bhOll Hl^-S. DVDb, 0|0|Ei ^^(17)2j A|5f 24mm(G|]0|^ ««1(17)S| UJ2 48m 

m)S ^i, S«4(13)S 33 23-33 mm ti4HUlCH! S^ffcf. 0|afl, 23mm2l ^^(13)£j 

33mmb S^SJ £J3(E 2Sj DcoO{| sH&&)0|Cf. 

OlEH^- DVDS* CHB|W OH, ft ^SOi] U\£ i°J£ ^C|^H(10)b W(13)S| UIS§ 23mm 0|^£ 

2iODj, #SS S««13) SJ S|^(Dco)e DVDSl 13) S| fi|90|| U|ofl Uj^^o^ 0|§A|7|^ 5Jo| H\%*\ 

oflSPi. ft ^SCHI CCfe H^E ^C|^a(10)°J IS5> lo J°-4(13)fi 20- 29mm 1 ^E 2JP. 
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o|s* &o| <g^(i3)£| 2lS(Dco)S tfcl^asi U|?=©£ o|5A|?|fedl 2*11 #C|±a£| 71 

[EhEfAi 0|«FOflAHfe. iaS £^(13)°| £>I2# SCJAHOJ LH^^OS 0|§A|fJ mi, £ ^Sofl CEJ-E HWH 2fC|^a. 
(10) °J ^(dynamic) tf^ficf. 

£ 7a £ 7b, £ 8a Si £ 8b, £ 9a SI £ 9b, £ 10a 3! £ 10bfe SHIS £^(13) Sj 32 Bfl7 r 26< Dc< 29, 
23< Dc< 26, 20< Dc< 23S, Uff«*©S 0\%& nfl, ^C|^3.°J *«tr 921-010. 0| 

A r S s|S*£<M|AH ^cl^HSl ^u (sli p) gy ol^ol U<Xi4x| Sfe HfloflAH tfS£!5HcK 

£ 7a ft! £ 7b, £ 8a 31 £ 8b^ ZfZf £l¥7 r £j§(excitaion)0| ^EHoflAHSj, g«4(13)fi| ££HHI Q}£ 

tffl( displacement) % 7 r ^£( acceleration)! ASff a«HSCr. ol7|AH, £ 8a £ 8bcH| UEftf 7 r *i£*r 

£ 7a » £ 7bCH| L r E^fcH «j^S 2£j<H| W Dlgft ^40|Cf. £ 7a » £ 8a£ 3D|£a# 3600RPM(60Hz) <=>£ SJ 
E!A|S ffllOlJl, £ 7b a! £ 8b£ #C|>i3.# 6000RPM( 100Hz) ©S SIBA|S rjflo|Cr. 

7|fi BoWJHfe. £l± a-is Tliei^ fltt gcl^asl <H8 SS*I#. #C|>,=1# 60 Hz^ SISAIS DH(^£]& £E| 
2J $|S ^^7 r 60Hz(3600RPM)), Efl 300u m, 7 r ^£ 30 m/s 2 , #C|^HS 100 Hz£ £|EA|g tOi(^S§ £ 
E|S| SI a ^HK*7 r 100Hz(6000RPM)), 100u m, 7f^£ 40 m/s 2 5. Si SlCf. 

£7a U|X| £ 8b0flAH © ^ fijfe H r 2r 30|, £>l¥7f£]£0| &b 3^. MSI! S««13)# 20- 29mm gfl U|£ ^ 
£ &C|>i=L<y MgOflte g§0| aotn, a gfl 7h*£7 r 4|£ AiM :H|°J# flff gc:|^H£| ^§ SI§x|U| 
Oil #<H§§ °f ^ o|Cf. 



£ 9a S! £ 9b, £ 10a ^ £ 10bfe 7 A 7 A #C|^3.<H| 5- 200Hz£| A r £l ^fl = (sine sweep) £eH°| 2|¥7 r £!£(ex 
citation) 0| 7 r SH2 HH. 56.5mm *|*|CH|AH FRF RMS 9U FRF< Aout/Ain) # A3£r 24# MO^gCr. £ 9a S! 
£ 9b°l 34= 2|¥7r*j§§ *|£|£!- UtHxl £?d0| £ 7a SJ £ 7bS* W £feJ 3*0|ch £ 10a » £ 10b£ W 
^Cl^a^ 3.5N£J 9fl8«48 7 r & ^eHOflAH 3600RPM, 6000RPMO^ aLl^A|?|PjAH, fi|¥7r£.l§ ^Hf^Oll 0}^ F 
RF[ Aout/Ain] § S^OlCl-. 0i7|Ai FRF( Frequency Response Function)^ ?Hr^0| rJ|& SjSf 

# ^0|s|oS LfEfyi ^o^ t FRF RMSfe FRF£| Root Mean Square0|Cr. FRF[ Aout/Ain] e ^J^ 7 r 4£0|| cHtf 
M 7f^££| b| 5E£r ^J^ SJ^CHI g^oj U|0|C+. 



£ 9a £9bO||A-i g 4 s 2Jfe Ur2f SfO|, FRF RMSfe #1%' ««4(13)S| m^^sssl u jSrO|| MO\7[ 74a| ft! 
^ * W. £ 10a 5! £ 10bO{jA-| + g A 'fe H^2f tfO|, FRF[ Aout/Ain] 2JtS| B|a*|fe. IN ««4(13)S| 

m\ PISH 7H°I *fo|7 r °J * 2Joch, oje^ S££l «J&^ m 7^& 5oia. ulaxi s^owoj 

%C\±3.9\ 1xf S|D|5fb ^C|^H2| 1^ 33 ^*r^7 r ^(13)0|J EEfe^ 7-|£j *fO|7 r 

S ^ S!Cf. £ 10a ^' £ 10bO||AHoj o^hoj n|^| #C|>iH°j S|^ ^£ xfO|CHj 7^ 0 |cf. 



£ 9a £ 10bO||Al ^ ^ 5>!b H r 2| ^0|, fil¥7 r £!§0| S^0fl£,9^g S«4(13)& 20- 29mm ^fl U|£ 
#^'0|] £j*h ^ci^asj §^^0{J^ <£%>o\ sr 4 s Sto. 

OrerAi g g^S0{| M HSJ£ &C|^a(10)fe B^l n|x|§ td^Ofl a}f 7|* S3> ^Ajl- flSH, Dl]0|&| «^(17)SJ 
AW 24mm 0|#£j LH^^og. 0|§A|7|i, 0|oQ ¥tT£J7Hl S^(13)S 20- 29mm ^?|U| fiCf HUT 5] 

SrTflfe, 23- 26mm £fe 20- 23mmS ^^^^ 2¥0fl£, S^o| STi^ S^^^ 7^0. 
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0i7\M, & Clltf M m\3t* *U2001- 004 0052£(££!2J: 2001. 7. 5, IfSSl g£h jIWS #C|>iH(10)) 

Oil l^S <g^(13)ft 20- 29mm ti*M£ nflo||£ #C|^H7|> 54gft 7HJ ^ 5Uftft 7|£tt W Si 

a. ca-BhAH, 333! 13)21 lH¥^£S 0 |§o| £c|±h°I ft*go| o|*|te ggoil qj*}- mc| tf7| 

gft SfttMH 7|*B0i] 4rS H7|(S:^S)2J §^*(LB)ft SgSfe 0|ffCj!£S| ?H?^# NAEfr £ 0J|, E|x|( 
TP)0{| Cfltf A /NASI U|ft0| 1.45 0|ShS SgfiM inOl* ^£ft 7>S 4 2J£tH, ti& AHfi DhSS 

SUCh GJlOlE] «ojo| AR tfSg MCf U^o^ o|5A|?|H ^tfe ilgJ£ 7|* Sffft *X|g 4 s ftlCK 

(57) S?S| 

ft^S AfgX|- d|0|E|7f 7|*£|fc @qft IffSW, 

SM°J 7« S!/5E*r *H^I# *I*H Z-MZ\£ ££J 49ft A , 7| #ft S^SW 7|^£0i! AS 3.7 |°j Stefcft 
fe OiftSISSl 7|R^# NA£|- OH, BSj JUx|(TP)Ofl Cfltt A /NASI U|ftO| 1.45 0|8}2l 5ft ^S°S sfb 

£c|ah. 
WIT 2. 

*|1#01| ^0-|Ai o7| d|0|&| ^<*°| A|5f 24 mm 0|Sf°! th° fi§o £ ^ ^ gj£ ^C|^R. 

3. 

*|2«<H| ojo^AH, tf7| cl]0|EH ^^2J A|5f tfgfc PW 18mm£] 2ft *S£5 tffc *c|^a. 
4. 

& £fe *Hj2£oi] s^cHAi a^M E^l s! ?H£ £ aift atTOji. tf7| n^M e^j &) egg § *j<H£ *msj 

e^oil 7R 7fetf 5ft ^§2S JQiJE tfCl^a. 
5. 

*I|4g0i| SJ<MAi #7| A /NASI #7| n^M H gj ^Hc g 0^ ^LfSj H |g 0 | 1.5 0|^ 3.0 0]^ 5 

7. 

U|x| XH|3^ S <H^ ^oi| «i<HH ^7| MUS 20- 29mm ^flUlofl *i*|£Hf 5ft ^S°S Bfe n 
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£0 4 




2J gl 1 . : i L 3 

0.315 0.32 0.32S 0.33 0.335 0.34 0.345 0.35 0.355 



£S 5a 




£0 5b 
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£^6 

L G L I G 6 



EE 7a 
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— s 




- . — c 


) 
















--D— 2.5N 
— e— 3.SN 
—A- 4.5N 















20<Oc<23 23<Dc<26 26<Oc<29 
tHS 3^ 33(Dc)ei*l (mm) 



EE 7b 









-e- 2.5N 
-O- 3.5N 
















J.5N 
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2CKDe<23 23<Dc<26 26<Oc<29 
299 3a(Dc)B?l (mm) 
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H0 8a 









— Q— 2.5N 








— O- 3.5N 













































2CXOc<23 23<Dc<26 26<Dc<29 

gas as 3S(dc) a* (mm) 











































2.5N 










3.5N 
*.5N ■ 











20<Dc<23 23<Dc<26 26<Oc<29 
ga S ^ia(Dc)efl (mm) 



































2.5N 
3.5N 
».5N 











2tXDc<23 23<Dc<26 2&cDc<29 
239 »S(Dc)B« (mm) 
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— Q— 


2.5N 
3.5N 
«.5N 











2CKDc<23 23<Dc<26 26<Dc<29 
gaS "S^ *S(Dc) (mm) 



£tf 10a 

200* 




1E-3 ^ ' ' 

10 100 1600 



£E 10b 

2001b 
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